SUMMARY The results of a field trial of a joint DMRQC/Organon ELISA kit for the detection of hepatitis A IgM antibody are reported. The participating laboratories were asked to use the kit to test a panel of 360 specimens consisting of duplicate coded samples of 180 sera. The panel was also tested by MACRIA in the Virus Reference Laboratory, Colindale. The ELISA was shown to be specific and sensitive giving good discrimination between acute and late convalescent hepatitis A sera. It was proposed that the same cut-off control as is used in the RIA (equivalent to 10 RIA units) should be adopted for the ELISA also.
The ability to detect specific IgM class antibodies is of great diagnostic value in clinical virology especially when the pathogen concerned is difficult to isolate and culture. The virus of hepatitis A (HAV) is one such pathogen. Only recently have workers been able to cultivate the virus in vitro '-3 although work began on the development of serological tests to detect anti-HAV once the virus had been identified by immune electron microscopy (IEM) in the stools of volunteers inoculated with the MS 1 strain of hepatitis A.4 Marmosets had already been shown to be susceptible to hepatitis A5 6 and using an HAV antigen derived from the livers of experimentally infected animals, a complement fixation test,7 and an immune adherence haemagglutination test8 were described. Purcell and coworkers9 developed a solid phase radioimmunoassay (RIA) for hepatitis A antigen and antibody, and later in 1978 several groups described an ELISA for the detection of anti-HAV and HAV-specific IgM.
Amongst these Duermeyer and colleagues'0 were the first workers to use the anti-,u capture technique.
This technique, which was also employed in RIA, "' enables IgM antibodies from the specimen to be selectively bound onto the solid phase. This has the advantage that there is no competition for sites which occurs in the indirect solid phase immunoassay. IgM class antibody to HAV can be detected in the blood of patients with hepatitis type A usually at the onset of jaundice. The level of these antibodies Accepted for publication 8 June 1983 reaches a peak approximately two weeks later, then declines gradually becoming barely detectable 60-80 days after onset.'2 Thus HAV-specific IgM persists at appreciable levels for only a limited period enabling a diagnosis of acute HAV infection to be made on a single specimen of serum taken during that period.
An ELISA kit employing the anti-IL technique was developed commercially by Organon Tecknika and became available in the UK in 1982. As the Division of Microbiological Reagents and Quality Control (DMRQC), Colindale, is in the process of assessing the most suitable diagnostic reagents for hepatitis A for issue to PHLS laboratories, it was decided to investigate the Organon Tecknika kit. For reasons of economy and because it appeared to enhance the colour development, DMRQC decided to substitute their own anti-,u coated solid phase (Sheep antiserum to human ju chain, diluted 1/1000, Seward Laboratory) into the kit, and with the agreement of Organon, a field trial of this hybrid DMRQC-Organon ELISA kit was conducted within the PHLS during the summer of 1982.
Design of the trial Four PHLS laboratories (three Regional and one Area laboratory) three of which were already using RIA for the detection of anti-HAV IgM (MAC-RIA), were invited to collaborate. To assist us in the collection of samples for the trial, those laboratories who were able to were asked to submit 40-50 specimens, positive and negative for HAV-specific Supran, Craske, Hart, Kurtz, Parry, Skidmore, Gardner NB Remaining specimens were in disagreement with RIA (see Table 3 ).
IgM antibody. Some specimens were also received from the Virus Reference Laboratory (VRL), Col- indale. These specimens included sera strongly positive for hepatitis A IgM, and sera weakly positive being taken three to six months after onset of symptoms. In addition there were convalescent hepatitis B sera, sera containing IgM antibodies to HBcAg, and HBsAg carrier specimens; sera positive for EBV-specific IgM; sera positive for rheumatoid factor (RV) with and without anti-HAV IgG; and normal control sera. The assembled panel comprised 360 sera, specimens 181-360 being duplicates of specimens 1-180 but randomly assorted. A set of the 360 specimens was issued to each participating laboratory together with the DMRQC-Organon ELISA kit. This consisted of four anti-,a coated Nunc Immunoplates (96 well, flat-bottomed polystyrene microELISA plates) and two positive and one negative control sera supplied by DMRQC. HAV antigen, anti-HAV conjugate, and substrate (OPD and urea peroxide) were supplied by Organon Tecknika. The laboratories were asked to test the specimens consecutively in four batches so that one coated plate (sufficient for 90 specimens and six controls) would be used on each occasion and duplicate specimens would therefore never be tested together on the same day (see appendix for the Test Procedure). The panel was also tested in DMRQC following the same procedure, and in addition the specimens were tested using unmodified Organon Tecknika ELISA kits, the manufacturer's instructions being followed precisely. All workers were asked to read the results by eye, any colour development in a well which was at all greater than that in the negative control wells to be scored as positive. If a spectrophotometer was available, extinctions at 492 nm were to be recorded. Finally, the panel was tested by MACRIA in the VRL when their own very sensitive ,u-antibody capture system was used,'3 employing a tissue culture-derived HAV antigen.'4 In this MACRIA, dilutions of a positive control pool of acute hepatitis A sera which had been ascribed an arbitrary 100 units, were included in each batch of tests in order that a standard curve could be constructed for the quantitation of test samples. Dilutions of this positive control pool were made in anti-HAV negative serum.
Results
On the basis of the MACRIA results, the 180 sera in the panel were divided into positive, negative, and equivocally positive for the presence of HAVspecific IgM. The positive group was further subdivided into strongly positive (>50 RIA units), moderately strongly positive (10-50 RIA units), and weakly positive (5-10 RIA units). Any specimen which had 1-5 RIA units was placed in the equivocal category. In VRL the equivocal category includes all specimens with from one to 10 units, definite positives having >10 units. However in this trial, all eight specimens with from 5-10 units were known convalescent hepatitis A sera, four being obtained at three months, one at four months, and three at six months post onset of symptoms. Therefore these specimens were described as "weakly positive". Of the positives (>5 RIA units), 85%
(79/94) were strongly positive (>50 units) and of these 61% (48/79) contained over 100 units. The agreement of results obtained within each laboratory between the two samples of each specimen can be seen in Table 3 . Again excluding Lab 1, the agreements for positive specimens with 10 RIA units and for negative specimens were very good. With the weakly positive specimens (5-10 RIA units) there were more apparently discrepant results. Undoubtedly this was due to the difficulty of identifying very weak colour development. Among the six sera giving equivocal results by RIA were two follow-up specimens taken 12 months after onset, and two RF positive sera. All these (both first and duplicate samples) were negative by ELISA. In the remaining two sera, hepatitis A IgM was just detectable by ELISA in one of the samples, if not both, by at least two laboratories. The history of one of these sera was unknown, but the other was taken only 12 weeks after the onset of hepatitis A.
The specimens containing HBsAg, EBV-and HBcAg-specific IgM Alternatively a dye may be added to the initial specimen dilutions and the original protocol adhered to. The kits from which the Organon reagents were taken were nearing their expiry date by the time the trial actually took place, and it was noted that the colour development was weaker than it had been several months earlier when the preliminary tests were carried out in DMRQC. This must have resulted in a decrease in the sensitivity of the assay. In the instructions accompanying the Organon kits it states that the positive control must give an extinction at 492 nm of above 0 45 and the negative control an extinction of less than 0-20 with the Organon Tecknika Microelisa reader blanked on air. A sample is then considered positive when the extinction is greater than 0-20. In DMRQC the positive controls in the joint DMRQC-Organon test achieved extinctions in the region of 0.40-0-45 but with the unmodified Organon Tecknika assay, the positive extinctions were only in the region of 0 30. The negative extinctions were correspondingly lower, being approximately 0 15 for the hybrid test and 0-10 for the unmodified Organon test. Three other laboratories used a spectrophotometer (Dynatech MR580 Microelisa reader, or Titertek Multiskan) to augment their readings by eye. These laboratories reported extinction readings similar to or slightly lower than those of DMRQC. We understand that Organon have now improved the stability of their kits and extinction values of greater than 0*50 are normally obtained for the positive control even when the kit has reached its expiry date.
A different problem was encountered by Lab 2, namely a high ambient temperature (29-32°C) in the room where the tests were carried out. Specimens 181-360 were tested by them during a heat wave and in order to prevent high background colour developing they found it was necessary to incubate the plates in a 20°C incubator at all stages of the test procedure which stipulated room temperature. Despite the problems relating to colour development outlined above it is clear from the results that workers were able to interpret the patterns correctly.
Several *The conjugate should be re-suspended 10 min before use. Add 1-4 ml washing buffer to each ampoule and pool contents of ampoules if more than one is needed. Seven ampoules should be just sufficient for one plate. * *The substrate solution should be made up just before the last washing procedure. Add one OPD tablet to 10 ml distilled water in a pre-rinsed glass bottle and allow to dissolve completely in the dark (allow 10 min). Dissolve one urea peroxide tablet in 7-5 ml distilled water. Immediately before use, add 200 jAl urea peroxide solution to 10 ml OPD solution. Keep 
